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(54) YCTPOflCTBO flilfl PACUIWPEHMfl 
CKBAXMH 

(57) M3o6peTeHMe othocmtch k ropHOfl npoM- 

TM M CTpOMTG/1 bCTBy M M.6. MCnO/1b3OBBH0 A™ 

coopyxeMMq ckbsxchh roa np6nnTCTBM5?MM 
icbk c oAHoapeMeHHofl npotc/iaAxofl xoxcyxa 

MJtM Tpy50npOBOA3. TBK M 603 flpOKJIBAKM. 



Uanb - noButueHMe Haae*HOCTM pa6oTbi . Ycr- 
PoActbo coAepxcm Tpy6y-j)MAep (Til) 1 , icoxcyx 
(K) 9, npuBOAHoA Ban 2 h pa6oMnA opraH (PO). 

riOOieAHHA BbJflO/IHGH B BMAB KOHMMOCKOrO 

paacaTUBaiotuero MexaHM3Ma, «a tueflicax skc- 
U6H7pMKOBoro Ba/ia 3 Koroporo pacno/ioKeHbi 

K0HMH6CKM6 K8TKM 5. PIpOAOnbHWe OCM K8TK0B 

5 pacnonoxceHbi noA yr/ioM k ocm PO. Ba/i 2 
cicperuieH c PO m paaMeiueH c bo3moxcmoctWio 
BpameHMfl b Til 1 mum b K9. Oamm kohcU PO 

C06AMHGH C B03MO*HOCTblO BpBmBHMfl Til 1 W 

APyrofl - c K 9. Pe6pa 10 pacnonomeHbi cmm- 

MOTpMMHO OTHOC WT6/1 b HO OCM PO, M MX KOHlJbl 

3dKpen/ieHbi Ha HapyxcHhix noBepxHocmx Til 
1 m K9. npM spauieHMM nana 3 apautaeTCfl m PO. 
a arc kbtkm 5 o6icaTHB8Kxrcn no aa6oio pacuiM- 

P*0MOA C*B8XMHbl, npOM3BOA* yn/tOTHeHMO 

rpyHTa b paAMa/ibHOM HanpaB/ietfMM. FlpM 
acrpene c aa/iytfOM pe6pa 10 babb/imbbiot ero 
b rpyHT mjim paapytuaipT. 3 m/i. . 
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H3o6peTeHV*e othocwfc* * ropnoA npo- 

MWUJ/ieHHOCTO H CTpOWTenbCTBy M M0*6T 6WTb 

Mcno/it>309aHO Ann coopy*eHM» ckb8*cmh noA 
npennTCTSnnMM, icaic c oahobp8mcmhoR npo- 
wiaAKOft xoxyxa m/ih TpyConpoaoAa. rax m 6ea 
npouiaA*"* 

Uenb M3o6poTeHWji - noBwiueMMe naAe*- 
hocth pa6cmj. 

Ha <t*ir.1 noxaaana cxeMa cTpomrenbCTBa 

KPMBOflMMBftHOA CXB8*MHU C OAHOBpeMOHHOft 

npoxnaAxoA Tpy6onpoBOAa; na <t>wr.2 - ycr- 
poAcrBO. npoAonbMwA paapea; na 4>nr.3 - pa3- 
pea A-A Ha $wr.2. - 

YCTpOACTBO AAA paCUJMpeHMJI CKBa^MH 

coA.epxHT TpyCy-iiMAep 1. b xotopoA ycTaHOB- 
nen HanpoMd)icyTOMHUXonopax(He noxa3anu) 

C B03M0*H0CTbK> BP81U6HM5I npWBOAHOA Ban 2. 

Pa6wwA opraH awnonHeH b BMAe pacxaTUBa- 
•ouxero MexaHM3wa c 3xcuenTpMicoBUM aanoM 
3, Ha uieftxax 4 xoToporo pacnonoixeHbi xohm- 
MCCKMe xaTxw 5. nooAonbHue ocm cvimmotpmh 
pacnonoxenu noAyriOM 1-6 « npoAonbnoA 
ocw pa6osero oprana tbxwm o6pa30M. mto npw 
spaiueHMH eana 3 xancM 5 xaTHTca b aa6oe 
CKBaKMHbi no cnnpann soxpyr npoAonbnoA 
ocw. YxaaaHHbiA yron onpeAenner ujar xaTxa 5 
- noABMy ero aa oamm o6opor Boxpyr npoAonb- 
noA ocm paSoHcro oprana. Oamh kohcm Bana 3 
KMHeMarmecxM canaaH c npMBOAnuM BdiiOM 
2, HanpHMep. nocpcACTBOM My<|>Tbi 6 m ycra- 

HOBMH C B03MOXHOCTbK> BpameHMfl Ha noA- 
UJHnHMXOBOA OnOpe 7 OTHOCMTOnbHO 

Tpy6w-/iMAepa 1. ApyroA xoHeu eana 3 ycra- 
HoaneH c B03MO*HocTbto BpaiMOHMA b onope 

8 a/i» paSoMero oprana. xoropasi pacnonoxe- 
na BHyTpM npoxnaAWBaeworo xoxyxa 9* Tpy- 
6a-AMAep 1 m xoxyx 9 coeAunenu mcjkay 
cotoA peSpaMM 10. xoTopue pacnonoxeHM 

CMMMOTpMMHO OTHOCMTenbHO npOAOflbHOft OCM 

pafotero oprana w oxaaTuaaiOT pa6oqnA op- 
ran. KaxAoe pc6po 10 oahmm kohuom aaxpert- 
neHO. HanpMMep. c noMOtubio cBapxM na 
* BHeuiHeA 6okoboA noeepxHOCTM Tpy6w-m<Ae- 
pa l.a ApyrMMKOHUoM-HaBHeuiHe«6oxoBo« 
noaepxHocTM xoxyxa 9, A^aMetp icohmhbckmx 
KdTKOB 5 pacuBTUBaKwero MexaHM3Ha y Benn- 
MMB86TC* or Tpy6u-nMAepa x xoxyxy 9. FlpM- 
boamoA Ban 2 npMBOAMTcn bo Bpamenne or 
Gypoeoro cranxa 11. kotopua yaraHOBneH c 
B03M6*HOCTbK> nepeMemeHun no p8M6 12. yc- 
TBHOB/ieHHOM a pa6oseM xomoBaHe 13.Koxyx 

9 moxot noAABP^MBaTbcn Ha secy c no- 
MombX). HanpwMcp. TpyCoyxnaAMMKOB (He no- 
xasanu). 

YCTpOACTBO A«B paCUIMpOHHR CXBBJXMH 
MOX6T MMOTV MHB6HT8pHU6 C6XIJHM 14 M 15. 
C06AMH6HHUa C0OTS6TCTB6HH0 C 7pyfJ0A-nM- 

AepoH 1 m c xoacyxoM 9. nanpMMep. c no- 
MOtubio caapxM. _ 



Ycrpo^TBO A^« pacuinpeHMfl cxBa^MH 
pa6oT86T cneAywiUMM o6pa30M. 

M3 pa6wero xoT/iobaHa 13 c noMOtubio 6y- 
poBoro CTanra 1 1 npo6ypMBaeTc« nnoHepHas 
5 cxBa*MHa ao flwxoAa Tpy6u-nMAepa 1 Ha no- 

BepXHOCTb B npweMHOM KOT/)068H6 (HO nOKd- 

aaH). KxoHuyTpy6w-/iMAepa 1 bmbcto 6ypOBoA. 

rCWOBXM npMC06AMH»»0T MHBBHTapHyiO cex- 

umk) 14. x xoHuy cexuiMM IS.npMCoeAMHfltoT 

10 xo)xyx 9. noAAep*MBaeMuA TpySBoyx/idAHwxa- 
HH. 3iaTeM BwiKwawT npviBOA BpaiuaHMw 6ypo- 
Boro CTanxa 11, xoTopwft. npMBOAWT bo 
BpameHMe npHBOAHoA aan 2 m KHHOMaTwecKM 
C06AMH6HHUA c HUM bm 3 pa6oM6ro oprana. 

15 npM.BpatueHHM Ba/ia 3 kbtkm 5 oCkotubbiotcii 
no 3a6ox> pacuwp«eMoA cxaa)XMHU, npoM3BO- 
Afl ynaoTH6HM6 rpynia a paAMaiibHOM nanpaa- 
neHMM. ocyuieCTBJin* npoTacxMaaHMe3a C060A 

20 xo)xyxa 9. B oiyMae h6o6xoammoctm Aono/iHM- 
TenbHoe ycwnne aha npOTacxMBaniia xo)xyxa 9 . 
MOXMO C03A3BaTb nOABTMMXOM SypoBoro 
CTaHica 1 1 . KOTOpuA nepeAaet ycMnne sepe3 
Tpy6y-/iMAep 1 m peSpa 10 xoyyxy 9. npM stom 

25 pa60MMA opran paarpy^en ot oceaux ycMAMA 
noAdTMMxa 6ypoaoro craHxa 11. npM BCTpese 
pa6oMero oprana, HanpMMep, c eanynoM xanxM 
5 BAaa/iMBdiOT ero b rpym, eoin no3BonflKrr 
pa3Mepu aaiiyna. Eww pa3Mepu aanyna ne 

30 no38o;isiiOT xaTxaH 5 BABBMTb ero b rpynT. TO 
bo B3aMMOAe«CTBne acTynaiOT peSpa 10, koto- 
pue npeAOxpanmoT kbtrm 5 n aecb pa6oHMA 
opran ot no/iOMox. Hpn stom paccTOflHMe 
MeatAy cocoammmm pe6paMM 10 no nepMMeTpy 

35 pS6oMero oprana onpOAenneTca pacMemuM 
nyreM c yseTOM xapaxTepnctMKM rpynra, Ana- 
MeTpa pacuiMpneMoA cxaaxMnu. yr/ia xbnyc- 
hoctm xaTxoa 5 m mx KOJt&fMecTaa. Pe6pa 10 

B0CnpMHMM8K>T H8 Ce6fl M3rM6aK)lUMA MO" 

40 MeHT. BoaHMxaioiuHA npM anMcueaHMM cmcto- 
mm TpyGa-m*Aep 1-xo)xyx 9 a aaAanHyx) 
xpMBOHMHeAHyio tpaexTopMio, npeAOxpan»fl 
ot yxaaaHHux narpy30x pa60MMA opran. «rro 
Aono/iHMTe/ibHO noewiuaer HaAexnocrb ero 

45 pa6oTbi. 

ripw paciUMpeHMM cxBdxcMHu ' 6e3 npo- 
K/rdAKM xoxyxa 9 ycrpoACTBO pa5oraeT anano- 

TMMHO. B 3TOM CiiyMBO KOXyX 9 HO 
npHCOeAMHJIlOT K HHBBHTapHOA COKUMM 15 M 

50 nocneAnpn npw nepeHetueHMM ycrpoACTaa b 
rpyMTe Buno/iHfler ponb CT86M#iM3dTopa na- 
npae/ieHvifl paciUMpeHMn. Ct86m/im38hmm na- 
npaaneHHsi pacuiMpneMoA cxBaxcMHU 
cnocoScTByer Taioxe m naiiMMMe pe6ep 10. B 

55 A8HH0M oiyvae BxniOMenHe npnaoAa noA8TVM- 
xa GypoBoro cranxa 1 1 moxho ne npOM3BO: 

AMTb. 

0>opMy/ia M3o6pereHMa 
YcrpoACTBO Ann pacuinpenMn cxBaacMH. 
BPcmosammee Tpy6y-nnAep, xoxcyx. pbGommA 
opran. oamh kohbu KOToporo coeAHHeH c rpy- 
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MOMCHOCTklO BpameMMB. M npHBOAHOM WW. 

cKpenneMMbift c pafoMMM opraMOM. o t n m m e- 
nmtacii TeM, mto. c ue/u* noBuuiaHM* 
naAe*NOcm a paoore. paooMMR opraM aunon- 
H6H a BMAe KOHMMBCKoro pac«aTWBaiomero 

M8X8HM3M8 C 3KCUeHTPMKOBUM MIKW M C KO* 
HMMeCKHMH K8TK8KM. yCT8H0B/l8HMMMM H8 



ancueMTpMKOBOM aany. h npoao/ivMbia ocm ko- 
Topux pacnw»o*eMu ooa yr/iOM « npoAOflfcHoa 
ocm pa torero oprana. npn stom ycTpoftcrao 

CH86X8H0 pe6p8MM. CMMM8TPMMH0 paCnOrtOr 
XOHHUMM OTHOCMTenkHO npOflWIbHOfl ocm pa- 
6c-i8ro opraMa, kohuu notopux aaicpen/WMU 
Ha HapyjKMUx noBepxMOCtax TpyOw-nMAepa m 
Koxcyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 1 5. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1 , which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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